As the number of cancer survivors expands, the need for cancer control and survivorship research becomes increasingly important. The National Cancer Institute (NCI) Cooperative Groups may offer a viable platform to perform such research. Observational, preventive, and behavioral research can often be performed within the cooperative group setting, especially if resources needed for evaluation are fairly simple, if protocols are easily implemented within the typical clinical setting, and if interventions are well standardized. Some protocols are better suited to cooperative groups than are others, and there are advantages and disadvantages to conducting survivorship research within the cooperative group setting. Behavioral researchers currently involved in cooperative groups, as well as program staff within the NCI, can serve as sources of information for those wishing to pursue symptom management and survivorship studies within the clinical trial setting. The structure of the cooperative groups is currently changing, but going forward, survivorship is bound to be a topic of interest and one that perhaps may be more easily addressed using the proposed more centralized structure. April 18, 2011; DOI: 10.1158/1055 Cancer Symptoms, Survivorship and Cooperative Groups 3
Cancer Survivorship Research
The definition of a "cancer survivor" differs depending upon an organization's interpretation of whether this status begins at the moment of diagnosis or if it instead begins upon completion of primary treatment (e.g., surgery, chemotherapy, or radiation therapy). Using the former less restrictive definition, there are more than 11.7 million cancer survivors in the United States and the number is increasing rapidly (1) . Cancer survivors are living longer, but not necessarily better, because they may experience side effects from their illness itself and its treatments. In worse cases, they may also experience secondary cancers stemming from their treatments, recurrence of their primary cancers, and, for those with advanced disease, years or even decades of care that may be palliative but not curative. Common side effects of treatments include conditions such as cardiac toxicity (2) , compromised bone health (3) (4) (5) , immune dysfunction, peripheral neuropathy (6, 7), neurocognitive effects (8) (9) (10) (11) , sleep disturbance (12) , pain, and fatigue (13) . Cancer survivors often experience problems that begin during or shortly after treatment (e.g., fatigue, insomnia, and depression). Such side effects can be acute and may decrease within a relatively short period of time, but some side effects become chronic and continue well beyond primary or active treatment. Cancer survivors also experience a host of late effects-problems that arise months or years after treatments are complete and even in the absence of detectable disease.
Several years ago, the National Cancer Institute (NCI) made a pioneering step to factors for developing toxicities and side effects (early or late); why they become chronic; why second cancers develop; how they can be prevented; and who is at increased risk. An understanding of the mechanisms behind the development of side effects and second cancers has the potential to affect primary treatment decision-making, development of more efficacious and effective interventions to manage these adverse effects, and promotion of long-term health.
Needs of patient familial and social networks
It is acknowledged that cancer not only affects the diagnosed individual but also touches the individual's family, caregivers, and friends. To address this, OCS has called for survivorship research that not only improves the length and quality of life of individuals diagnosed with cancer but also examines and meets the unique needs of survivors' larger familial and social networks.
Cancer in diverse populations
A better understanding is needed about how cancer and aging interface and how survivorship outcomes may vary among disparate populations (socioeconomically and ethnoculturally diverse groups and various types of cancer). This area of research includes the study of populations that have barriers to travel, such as those who reside in rural regions, and those who are poor, elderly, or unable to receive care at major tertiary cancer centers.
Economics of cancer
There is a need on a broader level to study the economic consequences of cancer and begin developing models of care and better cancer communication strategies designed to lead to cost-effective, appropriate, equitable, and efficient post-treatment follow-up care of survivors. More cancer-specific instruments and assessments must be developed to ensure that research is able to capture cancer-specific effects and symptoms over the long term.
Cancer-specific instruments and interventions

Cancer Cooperative Groups
The NCI Cooperative Groups Program has a long history of conducting research in the area of cancer survivorship. Building upon the rich success this program has had in identifying promising pharmacologic interventions to treat cancer and its side effects, the Cooperative Groups Program provides an excellent resource for studying many of the challenging cancer control and survivorship issues delineated above. While the Cooperative Groups are often recognized as leaders in conducting large multicenter clinical trials that have significantly improved the landscape of treatment options for primary cancers, they also have fostered efforts in cancer control through programs such as the Community Clinical Oncology Program and have been used to conduct symptom management as well as cancer survivorship studies for several decades. These groups include researchers, cancer centers, and community physicians in the United States, Canada, and Europe. In total, the Cooperative Groups are responsible for placing nearly 25,000 new patients on cancer trials each year. Table 1 provides examples of such studies.
Cancer Cooperative Groups are comprised of a consortium of academic sites and their investigators. These groups are designed to develop and conduct multicenter clinical trials for the treatment of cancer as well as to support correlative studies. These groups have a distinct statistical and data management core funded by NCI, an operations core that manages the logistical and regulatory aspects of multicenter clinical trials and community affiliate organizations, and statistical centers that oversee data management and statistical analyses. At the end of 2010, there were 12 NCI Cooperative Groups (see Table 2 ). These groups vary in their research purpose and focus. For example, the Children's Oncology Group (COG) focuses exclusively on pediatric cancers, whereas the Gynecological Oncology Group (GOG) studies a Some of these considerations are listed below:
• Given that cooperative groups were initially established to deliver and test therapeutic treatment trials, such as studies of pharmacologic agents, radiation therapy, or surgical interventions, behavioral interventions serve as a departure from this model. Thus, it is important for investigators to propose interventions and modes of assessment that are feasible and easy to do at multiple sites and that could work in clinical care settings that are set up to deliver cancer care.
• Cooperative studies require plans to assure fidelity to the intervention, ample training, and quality assurance. Studies that have been successful have typically used a standardized intervention that is easy to administer and adhere to, such as a homebased or self-help intervention.
• Because not all study sites have similar resources, there is a need to inventory each site in advance to assess whether appropriate resources, as well as interest, exist prior to launching the study. Investigators could consider conducting the trial at a limited number of sites in order to focus their efforts and increase the chances of success.
• Cooperative studies require a large time commitment. On average, a concept takes approximately 2 years to be developed into a protocol and launched; approximately 2 to 5 years are required to complete a study. 
How to Get Started Working with the Cooperative Groups and Research Bases
In most cases, additional funding is required to support survivorship research within the cooperative groups, though some survivorship protocols that involve minimal effort, such as brief survey studies or post-hoc analyses, can be done without such funding if both the investigator and the cooperative group reach agreement. Regardless of the source of funding, successful cooperative group trials are launched via an iterative dialogue between the investigator and various committees within the cooperative group-a dialogue that transpires during group meetings (held 1-4 times per year, depending on the specific group) and through correspondence between these meetings. Investigators endeavoring to conduct trials through cooperative groups should make the inroads necessary before proposing their first study by pursuing the following steps: (i) joining the cooperative group with which their institution is affiliated; (ii) contacting the relevant committee leaders; (iii) attending and then joining the relevant committee that conducts survivorship research within the group; and (iv) regularly attending and contributing to its meetings.
When an investigator has a potential idea for a protocol (termed a "concept"), he or she must discuss it with the committee leadership. If the idea is deemed worthy, it will be placed on the agenda during a committee meeting. The investigator will then present the concept to the committee and obtain feedback. Once feedback is received and incorporated into the concept, the investigator will seek approval from the committee, from any relevant disease committees stress that it is essential to receive the letter of support before the grant is submitted, to work with the cooperative group and its sites to include relevant information in the resource pages for the grant application, and to discern which costs need to be borne by the investigator's budget (in most cases, budgeting is required for the resources that are needed to deliver and assess the intervention) and which costs need to be borne by the cooperative group (usually staff time needed to accrue subjects, obtain their consent, and manage data).
On average, the concept's approval by the cooperative group and the NCI can take up to 12 months, whereupon a formal protocol is then submitted for internal review in the cooperative group and formal review at the DCP at NCI. Once a protocol is open, it is important to remember that all trials need to be approved, not only by the Institutional Review Board at the investigator's institution but also at each of the sites implementing the protocol. Conducting a successful multicenter trial via cooperative groups requires a strategic approach by investigators (for example, to incorporate sites that have the potential to accrue well and provide care to the target population). Investigators need to develop solid relationships among themselves and with each of the participating sites if successful completion of the trial is expected. They also need to spend the time and energy required to cultivate their relationships with other investigators within the cooperative group if they are to be successful in this venue.
Benefits of Conducting Cancer Control and Survivorship Studies in the Cooperative
Groups and Research Bases
Cooperative groups can provide an avenue for investigators at all stages of their career to conduct cancer control and survivorship research. outcomes (adverse events, response to treatment, quality of life, and other treatment-specific outcomes) concerning their patients. This is an advantage given the fact that many cancer patients don't know or remember their complicated course of care. Finally, and most importantly, the main benefit that cooperative groups offer is access to patients and the potential to accrue large numbers of study participants quickly.
The outcomes of some survivorship research have the potential to inform development of future trials, such as was the case in studies among children with acute lymphocytic leukemia (ALL). Survivorship studies (14, 15) helped change the approach to care of these young ALL patients to spare those deemed to be at low recurrence risk for central nervous system relapse from exposure to cranial irradiation (RT). This research also led to a lower dose of RT being given in those at higher risk. Examples of more recent work include survivorship research by Ganz and colleagues, who examined Southwest Oncology Group (SWOG) trial participants who were treated with trastuzumab for its late cardiac effects (16).
In addition to studying clinical aspects of survivorship, the Cooperative Groups have conducted correlative studies with translational end points designed to measure biological mechanisms of cancer-related symptoms in conjunction with their treatment trials. The Cooperative Groups and the CCOP Research Bases have been encouraged to develop translational end points in conjunction with survivorship studies as well. However, the primary objective of the cooperative group is to deliver therapeutic cancer care. Thus, investigators must remember to propose studies that fit the cooperative group model, rather than vice versa, and to work diligently to simplify not only the intervention delivery but also the means by which it is evaluated. If investigators are able to implement their research successfully in a cooperative group setting, they can feel more confident that the study can be readily implemented in or translated to the practice setting, given that the cooperative group sites are primarily set up to deliver cancer care. 
Summary
The structure of the Cooperative Groups is changing, but as the number of cancer survivors expands and the need for survivorship research becomes increasingly important, the NCI Cooperative Groups will continue to offer a viable platform to perform such research. Going forward, survivorship is bound to be a topic of interest and one that perhaps may be more easily addressed using the proposed more centralized structure. Observational, prevention, and behavioral research can often be performed within the cooperative group setting, especially if 
